Transgenic superoxide dismutase mice differ in opioid-induced analgesia.
Autoradiographic data from transgenic mice carrying the human Cu/Zn-superoxide dismutase gene demonstrate an increase in mu-opioid receptor concentration in dopaminergic-related areas and the central grey area. The relative potencies of mu-, delta- and kappa-opioid receptor agonists to induce antinociception in heterozygous and homozygous superoxide dismutase transgenic mice as well as four inbred strains were assessed to determine the functional significance of the increased receptor concentration. Increased superoxide dismutase activity results in an increased sensitivity to mu-agonists in a gene dosage-dependent manner. SOD/Tg/hom mice were less sensitive to the delta-agonist than were SOD/Tg/het mice. The superoxide dismutase transgene did not affect kappa-opioid receptor agonist sensitivity. These data suggest that delta-opioid receptors are not regulated in the same manner as mu-opioid receptors and that kappa-opioid receptors are unaffected by superoxide dismutase activity.